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Results
Copper was estimated in triplicate in five different sera (Table I) and the results showed good agreement, the maximum difference being 4.5%. In 20 healthy adult males, the mean and its standard error of serum copper values were 105 + 5.74 jug. % with a range of 74 to 151 jug. %. The corresponding values in 20 healthy adult females were 120 + 6.72 jug. % and 84 to 168 jug. %. This difference between the sexes was not significant. These results compare favourably with those already reported (Table II) ; only in the series of Nielsen (1944a) and Munch-Petersen (1948) is the observed sex difference in serum copper significant. Serum copper and serum iron were determined in 19 patients with malignant disease unaccompanied by haemorrhage, and the results are set out in Table III . The mean value for serum copper in these patients was 223 + 14.18 ,tg. % ; the difference between serum copper levels in these patients and those of normal subjects was highly significant. The values for serum iron had a mean of 67 +5.96 ,ug. % and were significantly lower than those obtained in normal subjects by the potassium ferricyanide method (Pirrie, 1952) . In Fig. 1 serum copper results are plotted against serum iron results, the latter being grouped in 20 Mug. units. The relationship between the two is approximately linear, and the individual results for serum copper were found to show a statistically significant inverse correlation to those for serum iron. No significant correlation between serum copper and haemoglobin was established in this series. Thus, of the five patients whose haemoglobin and red cell counts were within normal limits, three had elevated serum copper and lowered serum iron. (Nielsen, 1944b) , in infectious mononucleosis (Munch-Petersen, 1948) , in both acute and chronic infections (Cartwright, Lauritsen, Jones, Merrill, and Wintrobe, 1946) , and in pregnancy, in which it appears after the third month and persists until four to seven weeks after parturition (Nielsen, 1944c) . In addition, Cartwright, Huguley, Ashenbrucker, Fay, and Wintrobe (1948) have described its occurrence in iron deficiency anaemia, in nephritis with anaemia, and in leukaemia and lymph node disorders.
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The significance of hypercupraemia and of the inverse correlation between the degrees of hypercupraemia and hypoferraemia, which were observed in these patients with neoplastic disease, is difficult to assess at present. The assumption that the two metals compete for the same metal-combining protein in the plasma is unjustified in the light of the work of Holmberg and Laurell (1947) . The ironcombining protein is a pl-globulin, and, although it can combine with copper in vitro, (Surgenor, Koechlin, and Strong, 1949) there is no evidence to show that it does so in vivo. On the contrary, Holmberg and Laurell (1947) have shown that the main part of native serum copper is found in the a-globulin fraction of the serum. In this connexion, it is interesting to note that there is a conspicuous increase in a2-globulins in the serum of patients with neoplastic disease (Shedlovsky and Scudder, 1942; Seibert, Seibert, Atno, and Campbell, 1947) .
The occurrence of anaemia in these patients even in the absence of blood loss demonstrates that haemoglobin synthesis is depressed or deranged in the presence of neoplastic disease. A reduced demand for copper, an essential catalyst in haemoglobin synthesis, may be the explanation of the observed hypercupraemia.
Summary
Mean values of 105 + 5.74 ,ug. % and 120 + 6.72 jig. % were established for serum copper in 20 healthy adult males and 20 healthy adult females respectively. This sex difference was not significant. Serum copper levels in 19 patients with neoplastic disease unaccompanied by haemorrhage were significantly higher than normal, and serum iron was significantly lower.
A significant inverse correlation between serum copper and serum iron was observed in these patients.
These findings are briefly discussed.
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